Effect of chemical modification of histidines on the copper-induced oligomerization of jack bean urease (EC 3.5.1.5).
Aggregation of jack bean urease (JBU) is associated with alterations of its biological properties, notably the ureolytic and entomotoxic activities. We investigated the influence of metals on protein oligomerization and biological properties. Besides protein aggregation, Cu(2+) induces inhibition of both ureolytic and insecticidal activities of JBU. Chemical modification of histidine residues in JBU with diethylpyrocarbonate (DEPC) decreases its affinity for Cu(2+) and inhibits oligomerization induced by this metal. Furthermore, this modification protects the insecticidal properties of JBU from being inactivated by Cu(2+). Although DEPC-treated JBU displayed lower ureolytic activity, the modified protein is less susceptible to inhibition by Cu(2+) when compared to native enzyme. Our findings show that Cu(2+) promotes JBU aggregation and differently of other heavy metals studied here, it apparently inhibits the ureolytic activity by inducing protein polymerization along with blockage of sulfhydryl groups.